Rotator cuff tears are a major cause of morbidity with an incidence of up to 35%. Symptoms range from minimal pain or functional deficit to significant pain and disability.(1) Following rotator cuff tears, muscle atrophy and fatty infiltration begin in the supraspinatus muscle limiting repair potential. The gross and microscopic appearance of rotator cuff fatty infiltration progression is well documented, however the cause remains unclear. Research into the pathogenesis of these changes examines tear size and duration of un-repaired tears. Little is reported on the role the nerve may contribute to the development of fatty infiltration.(2) Recently a process of suprascapular neuropathy was described resulting from excessive traction on the suprascapular nerve in massive retracted tears.(3) We hypothesize that changes in the innervation at the motor-end-plate contributes to fatty infiltration.
nylon tagged retracted tendon edge and the greater tuberosity in all specimens, with no evidence of reattachment to the tuberosity. The percent of endplates denervated and the percent of endplates only partially occupied by nerve was quantified on both the control side and the surgery side. In all 4 rabbits, the degree of denervation (p=0.10) and partial denervation (p=0.84) was not significantly different between control and experimental muscle. On average there was 3.2% denervation and 1.2% partial denervation in the experimental muscle (control was 2.1% and 1.4% respectively).
Histologic analysis of sections stained with osmium tetroxide was performed. There was an increase in fatty infiltration in the surgically resected supraspinatus muscles compared with the control supraspinatus muscle (19% and 3% respectively). This confirmed the fatty replacement occurred as a result of the detachment surgery. 
Discussion
Our results demonstrated that rotator cuff tears do not lead to loss of the motor endplate or innervation status of the supraspinatus muscle 3 months after injury in the New Zealand white adult rabbits. A limitation of this study is that the induction of the lesion was a surgical resection and not a naturally occurring tear. Thus, pre-existing degenerative changes which occur in humans were not included in the model. In addition, the anatomical configuration of the shoulder of the rabbit may not accurately reflect what is occurring in humans. For example, compression of the suprascapular nerve may contribute to muscle alterations in humans (3) whereas it may not be a contributing factor in rabbit supraspinatus injuries.
Clinically muscle weakness is typically observed at 25-50% denervation. The 1% reduction in motor end plate innervations in this study is thus not a significant biological alteration.
Understanding the source of fatty infiltration is important to orthopedic surgery because its presence can limit the success of rotator cuff repair. These results clearly demonstrate that in the rabbit, fatty infiltration is not caused by supraspinatus muscle motor end plate denervation.
